Supplementary Figures
. Close-up view of the active-site in the experimental structure of LnbB complexed with LNB-thiazoline. S12 HPLC and TLC analyses. S13 and -D-galactose-1-phosphate dipotassium salt hydrate (Gal 1-P) were from Carbosynth (Compton, Berkshire, UK). Chromabond Flash FM 70/10C C18 ac adsorbent was von Macherey Nagel (Düren, Germany). Acetonitrile (HPLC gradient grade) was from Chem-Lab NV (Zedelgem, Belgium).
Cloning and expression of LnbB enzymes in E.coli
Synthetic LnbB genes codon-optimised for the expression in Escherichia coli were produced by BioCat GmbH (Heidelberg, Germany). Production of the enzymes (without signal peptide and membrane anchor) and their purification were done according to protocols from literature. 
Preparation of lacto-N-biose (LNB)
LNB was synthesized from Gal 1-P and GlcNAc by LNB phosphorylase from Bifidobacterium longum JCM 1217, previously described by LNB phosphorylase production. Production of the LNB phosphorylase and purification were done according to protocols from literature. 5 Briefly, synthetic LNB phosphorylase gene 
Preparation of LNB-oxa
LNB-oxa was prepared as described previously. 6 LNB (1 equiv.) was dissolved in water (370 equiv.). Na 3 PO 4 *12H 2 O (7.5 equiv.) was added and the resulting solution was cooled to 0 -S7 3°C. CDMBI (3 equiv.) was added to the solution in portions within 15 min, and the mixture was stirred for 1 h at the same temperature. Fig. S6b ).
The yield was determined by quantitative 1 H NMR spectroscopy (internal standard:
succinonitrile; Fig. S5 ).
For desalting, extraction with acetonitrile (9.5 g per g lyophilized crude product) under magnetic stirring at room temperature for 1 h was used. The solid was removed via filtration and washed twice with acetonitrile (3 g per g lyophilized crude product). The filtrates were combined and concentrated under reduced pressure (45 -4 mbar) at 25°C. LNB-oxa was dried under oil-pump vacuum and stored at -20°C, where it is stable for at least two weeks.
LNB-oxa was obtained on 0.082 mmol scale. Note that the yield of extraction into acetonitrile is rather low (10%).
Synthetic evaluation of enzymes
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